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IlosicHUTeIbHAS 3alMUCKA

PaGouas mporpamMma coctaBjieHa Ha OCHOBE:

- OyHgaMeHTALHOTO s/pa colepkaHus oOmiero oOpazoBanus u TpebGoBaHuWil K
pe3ynbTaTaM OCBOEHHUS OCHOBHOM 00IIe00pa3oBaTeIbHON MPOrpaMMbl  OCHOBHOTO
obmero  oOpa3oBaHMs, TMpeAcTaBiIeHHbIX B  DenepabHOM  TOCYAapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe O0IIET0 00pa3oBaHUs;

[Iporpamma cooTBercTByeT yueOHMKYy I'eomerpus 7 — 9. VYueOHMK s
obireoopazoBarenpubix yupexaenuil. / JI.C. Artanacan, B.®. byry3os, C.b. Kagomiies,
O.I'.Ilo3usxk, U.W. FOnuna. / M.: [Ipocsemenue, 2014.

TemaTnueckoe MIaHUPOBAHUE COCTABIICHO ¢ YYETOM paboueid MporpaMmbl BOCITUTAHUS.

O01asg XapaKTePUCTHKA KYPCca reoMeTpuu B 7-9 Kjaaccax

B kypce yCIOBHO MOXHO BBIIEIUTH CIEAYIOIIME COAEPKATEIbHbIE  JIMHUU:
«Harnsannas reometpusi», «l'eomerpudeckue (urypb», «M3mepeHne reoMeTpuiyecKux
BesmmunH», «KoopauHatey, «Bekrops», «Jlormka u MHOXecTBay, «l'eomeTpus B
HUCTOPUYECKOM Pa3BUTHMY.

Marepuan, otHocsumiicsa Kk tuHun «HarnsaHas reomeTpus» (31€MEHThl HariasgHOM
CTEPEOMETPUH ), CIIOCOOCTBYET PA3BUTHIO MPOCTPAHCTBEHHBIX MPEACTABICHUN yUAIINXCS
B paMKax M3y4eHUs INIAHUMETPUH.

Conepxanue paznenoB «I'eomerpuueckue Gurypb» u «Mzmepenne reoMeTpudecKux
BEJIMYMH» HAIIEJICHO HA MOJIyYeHUE KOHKPETHBIX 3HAHUI 0 TE€OMETPUUECKON Purype kak
BOKHEHIIEH MaTEeMAaTHYECKOM MOAENM JUIsl ONMCAaHUS  OKPYKAIOIIEro  Mupa.
CucreMaTH4ecKoe H3yuYe€HHE CBONCTB TE€OMETPHUYECKHX (Uryp TMO3BOJIUT Pa3BUTh
JIOTUYECKOE MBIIIJICHHE M I0Ka3aTh NPUMEHEHHUE STUX CBOMCTB INPU PELICHUM 3a]a4
BBIYMCIIUTEIIBHOTO U KOHCTPYKTUBHOT'O XapakTepa, a TAKKE MPU PEIICHUN MPAKTUYECKUX
3aj1ad4.

Marepuan, OTHOCSAIIMKCS K COAEpKATENbHBIM JIMHUAM «KoopauHaTe» n «BekTopbi»,
B 3HAYUTEIILHOM CTETMEHU HECET B ce0e MEXIPEIMETHbIE 3HaHMS, KOTOpPbIE HAXOJAT
MPUMEHEHUE KaK B Pa3JIMYHbIX MATEMaTUYECKUX JUCUUIUIMHAX, TaK U B CMEXKHBIX
IpeaMeTax.

OcobeHHOCTBIO TMHUU «JIOTMKAa M MHOXECTBa» SIBJISIETCS TO, YTO MPEICTABICHHBIN
371€Ch MaTepHUajl NPEUMYILIECTBEHHO U3Y4aeTCsl IPU PACCMOTPEHUU PA3JIMYHBIX BOPOCOB
Kypca. COOTBETCTBYIOLIMI MaTepHall HAlleJIeH Ha MaTEMaTUYeCKOE Pa3BUTHE yUalllUXCs,
dbopMupoBaHHEe y HUX yMEHHUS TOYHO, CXATO W SICHO M3JaraTb MBICIIH B YCTHOW H
MUCbMEHHOW pEYM.

Jlunus «I'eomMeTpusi B UCTOPUIECKOM Pa3BUTHUMY TpeIHAa3HAUYEHA NI (POPMHUPOBAHUS
MpeACTaBICHUN O TEOMETPUM KaK YacTH YE€JIOBEUECKON KYIbTYpbl, ISl OOILETO pa3BUTH
IIKOJILHUKOB, JUISI CO3/IaHUs KYIbTYPHO-UCTOPUUYECKON CpeIbl 00yUIeHUSI.

@opMbl OPraHU3aINNK YIEOHOT0 MpoIecca:

e oO0weKJaccHAas JMCKYCCHSl — KOJUICKTHMBHas paboTa Kjacca IO MOCTaHOBKE
y4eOHBIX 33a]1a4, 00CYKICHUIO PE3yIbTaTOB;

® Tmpe3eHTAUMsI — TPEABSBICHUE VYYAIIUMUCA PE3YyIbTATOB CAMOCTOSATEIBHOM
paboTHI;

* MpoBepoYHasi padora;
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® MPOEKTHPOBAHHUE B PaMKax yPOKOB.

® KOHCYJbTAIUSI — YYUTENIb pabOTaeT C HEOONBIIOW TPYIIONW yJamuxcs MO HX
3aIpocy;

e MacTepckasi —  HHIUMBHIAyallbHas  paboTa  y4dammxcs  HajJ  CBOUMH

MaTEeMaTHIECKUMU TIPOOIEMaMu;

CaMOCTOfITEJIbHAsI PadoTa yyanuxcs:

a) paboTa HaJ COBEPIICHCTBOBAHUEM HABbIKA;

0) TBOpUecKkas paboTa 0 UHUITMATUBE YYAIIeToCs;

NMPOEKTHPOBAHHNE BHE YPOKOB.

dopMbI TeKYHIEr0 KOHTPOJIS
. TectupoBanue
. UnnuBuayanbHble KAPTOYKU C PA3HOTUITHBIMU 3aJa4aMu
. KonTponshnas padota
. MaremMaTn4eckuili AUKTaHT
. I'paduuecknii TUKTaHT
. Pabora Hag npoexTom

NN BN W -

Onucanye MeCcTa Y4eOHOro Kypca B YYeOHOM IJIaHe
B coorBercTBUM C yueOHBIM IUTAHOM OOpa30BaTENbHOW OpraHu3alliyd MPeaMET
reOMETpHUsl BXOAUT B COCTaB TNpPEIMETHOM oOmacTh MaTeMaTwka. Ha wu3ydeHue
FEOMETPUM B OCHOBHOW IIIKOJIE OTBOAUTCSA 2 Y4YEOHBIX 4Yaca B HENENI0 B TEUCHUE
Ka)K70ro rojaa ooyuenus, scero 210 yacos.

JIH‘[HOCTHI)IC, METaIPEeIMETHLIC U IIPCAMCETHBIC PE3VJAbBTAThI OCBOCHUA V‘lCﬁHOFO
Kypca

JInunocrubie:

1. ®opmMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00ydJaromuxcs K CaMOpPa3BUTHUIO M CaMOOOpa30BaHHI0 HAa OCHOBE MOTHBAIUM K
0o0y4eHHIO U MO3HAHUIO, BHIOOPY AalibHENIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
mupe npodeccuit U npodeccuoHaTbHBIX MPEANOYTEHUH, OCO3HAHHOMY IOCTPOCHUIO
WHAVBUAYAJIbHOW  OOpa3oBaTENIbHOW  TPACKTOPUM  C  YUYETOM  YCTOWYHMBBIX
MO03HABATEIbHBIX HHTEPECOB;

2. @opMHpOBaHHME LEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOLIECTBEHHOW MPAKTHKH;

3. ®opMupoBaHUE KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIIEHUU U COTPYAHUUYECTBE CO
CBEPCTHUKAMH, CTApIIMMU U MIIAJIIMMHU B 0Opa30BaTeIbHON, OOLIECTBEHHO MOJIE3HOM,
y4e0HO-UCCIIEI0BATENLCKON, TBOPUECKON M APYTUX BUJIAX JIEATEIbHOCTH;

4. YMeHue sICHO, TOYHO, TPaMOTHO M3J1araTh CBOM MBICIIM B YCTHOW U MMHUCbMEHHOM pEYH,
NOHMMATh CMBIC] TIOCTABJICHHON 3aJaud, BBICTpauBaThb AapryMEHTAlMI0, TMPUBOJUTH
IpUMEpPBl U KOHTPIIPUMEPHI;

5. KpuUTHYHOCTH MBIIUIEHHS, YMEHHE paclO3HABaTh JIOTMYECKM HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJINYATh TUIIOTE3Y OT (aKTa;

6. KpeaTuBHOCTh MBINIICHHS, WHHUIIMATUBY, HAXOJYMBOCTb, AKTMBHOCTH MpPH pPEIICHUU
reOMETPUYECKHX 3a]1a4;

7. YMeHue KOHTPOJMpPOBaTb NPOLECC M Ppe3yJbTaT Y4eOHOM MaTeMaTHYeCKOU
NEATENBHOCTH;
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8. CocoOHOCTh K IMOIMOHAIILHOMY BOCIPHUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3ajad,
pELIEHUM, pacCyXKICHUM;

MeTtanpeaMeTrHble:

1. YMeHHne camMOCTOATENBHO IUIAHUPOBATh AJIBTEPHATHBHBIE NMYTH JOCTHKEHHUS LEIIEH,
OCO3HAHHO BBIOMpaTh Haubonee dS(PEPEeKTUBHBIE CMOCOOBI pEIICHUS YYEeOHBIX U
MTO3HABATEJIbHBIX 3a]1a4;

2. YMeHue OCYHIECTBISITh KOHTPOJb MO Pe3yibTaTy M IO CIOcoOy JEHUCTBUS HA YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTH HEOOXOIUMBIE KOPPEKTUBBIL;

3. YMeHue aJeKBaTHO OLIEHWBATh MPABUIBHOCTh WM OMIMOOYHOCTH BBITOIHEHHUS
y4eOHOH 3a/1a4t, €€ 0OBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BOBMOYKHOCTH €€ PEILICHUS;
4. Oco3HaHHOE BIIAJICHUE JOTUYECKUMU IEUCTBUSIMHU ONPEICICHUS MOHATHH, 00001IeHus,
YCTQHOBIICHUS] AHAJIOTWH, KiaccU(UKAIMKM Ha OCHOBE CAaMOCTOSITEIbHOTO BBIOOpa
OCHOBAHUU U KPUTEPUEB, YCTAHOBIICHHS POJOBHIOBBIX CBSI3EH;

5. VYmeHue ycTaHaB/IMBaThb MPUUYUHHO-CICIACTBEHHBIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyxaeHue, yMo3akitoueHrue (MHAYKTUBHOE, IETYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIHI,
6. YMeHue co3maBarh, MPUMEHATh M TNPeoOpPa3OBBIBATh 3HAKOBO-CHMBOJIMYECKUE
CpeIICTBa, MOJIETTH M CXEMBI JIJISl peIlieHUsI YIeOHBIX U TTO3HABATEIIbHBIX 3a]1a4;

7. YMeHHe OpraHu30BbIBaTh Y4eOHOE COTPYJHMYECTBO U COBMECTHYIO JEATEIBbHOCTH C
YUUTEJIEM U CBEPCTHUKAMHU: OMPEACIITh LETH, paclpenessiTh (QYHKIHUH W POIH
YYaCTHUKOB, OOIIHEe CrocoObl paboThl; yMEeHHE paboTaTh B TPYyIIE: HAXOAHWTH OOIIee
pemieHue U paspeniath KOHGIUKTHI HAa OCHOBE COTJIACOBaHUSI MO3MIMN U y4éTa
WHTEPECOB; CIyIlIaTh mapTHEpa; (HOpPMYIHpPOBATH, apryMEHTUPOBATh M OTCTAUBATh CBOE
MHEHHE;

8. ®opMHUpOBaHKWE W Pa3BHTHE y4eOHOW M OOIIENOIh30BaTEIbLCKONM KOMIIETEHTHOCTH B
o0nacTi UCHOJb30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKAMOHHBIX TexHojoruit (MKT-
KOMIIETEHTHOCTH);

9. ®opmupoBaHue MEPBOHAYATBHBIX MPEACTABICHUN 00 UIEAX U O METOJaX MAaTEeMaTHUKU
Kak 00 YHUBEPCAJIbHOM SI3bIKE HAYKH M TEXHUKU, O CPEJCTBE MOJCIUPOBAHMS SIBICHUN U
IIPOLIECCOB;

10. YMeHue BUIETh MaTEMaTHYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYaIlUU B IPYTHX
JMCUUIUIMHAX, B OKPYKAIOIIEH )KU3HU;

11. YMenue HaxoAuTh B Pa3IUYHBIX HCTOYHUKAX HH(OpMAIMIO, HEOOXOIUMYIO ISt
peIlIeHUsT MaTeMAaTUYEeCKUX MpoOsieM, U TPEACTaBIATh € B MOHATHOU (hopMe; mpuHUMATH
pellieHHe B YCIIOBHUSIX HEMOTHOW ¥ M30BITOYHON, TOYHOM U BEPOATHOCTHOM MH(OpMAIN;
12. YMeHne moHuMaTh M UCIOIh30BaTh MAaTEMAaTHUYECKUE CPEICTBA HATJISIIHOCTH (PUCYHKH,
YepTeXkKH, CXEMBI U JIp.) JAJI WUTIOCTPALUU, UHTEPIIPETAIlMN, apTYMEHTAIINH;

13. YmeHue BBIIBHTATh THUIOTE3bl MPH pEHICHUH Y4YeOHBIX 3a7a4 W IOHUMATh
HEOOXOMMOCTh UX MPOBEPKU;

14. YMeHue mpuUMEHSITh MHAYKTUBHBIE W JIEAYKTUBHBIE CIIOCOOBI PaCCyKICHHUH, BUICTH
pa3JIMYHbIE CTPATETUU PEIICHUS 3a/a4;

15. TloHMMaHue CYIIHOCTH aJrOPUTMHUYECKUX MPEANUCAHUI M yMEHHE JEHCTBOBAaTh B
COOTBETCTBUHU C MIPEIJIOKEHHBIM aJITOPUTMOM;

16. YMeHHue caMOCTOSATENHbHO CTaBUTH II€JIM, BBHIOMPATh M CO3/1aBaTh AJITOPUTMBI IS
perieHus: y4eOHbIX MaTeMaTUUECKUX TTPOOIIeM;

17. YMeHue miiaHUpOBaTh U OCYILIECTBIATH JIEATEIBHOCTb, HANPABICHHYIO HA PEILCHHE
3a/1a4 UCCJIEI0BATENIbCKOTO XapaKTepa;

IIpenvernbie:

1. OBnagenue 0a30BBIM MOHSITUHHBIM amIapaToM MO OCHOBHBIM pa3lieliaM COJep)KaHMUS,
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NpeCTaBlieHHEe 00 OCHOBHBIX W3y4aeMbIX IMOHATHSX (YUCIIO, TeoMeTpuyeckas Qurypa,
BEKTOpP, KOOPIMHATHI) KaK BaKHEHIIMX MaTEeMAaTHYECKUX MOJENSIX, MO3BOJISIONINX
OMUCHIBATh U U3y4aTh peabHbIC MPOIECCHI U SBJICHHUS;

2. Ymenuwe paboTaTh C TE€OMETPUYECKUM TEKCTOM (aHAIM3UPOBaATh, WU3BJICKATh
HEOOX0AUMYIO0 MH(GOPMAIMIO), TOYUHO U TPAMOTHO BBIPa)KaTh CBOM MBICIU B YCTHOW U
NUCBMEHHOM peyd C TPUMEHEHHEM MAaTeMAaTH4YeCKOM TEePMUHOJIOTHH W CHUMBOJIUKH,
UCIOJIb30BaTh PA3JIMYHbBIC SI3BIKM MAaTEMaTHKH, TMPOBOJAWTH KJIaCCU(DHUKAIIUU, JTOTUYECKUE
000CHOBaHUS, TOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHU;

3. OBnajieHEe HaBbIKAMU YCTHBIX, TUCbMEHHBIX, THCTPYMEHTAIbHBIX BHIYUCIICHUN;

4. OBnajeHUE TEOMETPUYECKHUM S3BIKOM, YMEHHME HCIOJb30BaTh €ro JUIsl OMHCAHUs
MPEAMETOB OKPYXKAIOMIETO MHpA, Pa3BUTHUE NPOCTPAHCTBEHHBIX TMPEJCTABICHUN U
M300pa3UTEIbHBIX YMEHHM, IPUOOpETEHNE HABBIKOB TEOMETPUUYECKUX MTOCTPOCHHUI;

5. YcBoeHHe CUCTEMAaTHYECKUX 3HAHWM O IJIOCKUX (UTypax U UX CBOMCTBAxX, a TaKKe Ha
HaTJISITHOM YPOBHE — O MPOCTEUIIUX MPOCTPAHCTBEHHBIX TelaX, YMEHHUE MPUMEHATH
CUCTEMAaTHYECKHE 3HAHUS O HUX JUIS PEIICHUs TEOMETPUUECKUX U MPAKTUUECKUX 3a/1ay;

6. YMeHue u3MepATh JUTMHBI OTPE3KOB, BEJMUMHBI YIJIOB, UCIOJIB30BAaTh (OPMYIbBI IS
HaXO0JICHUsI IEPUMETPOB, IJIOIMIAICH U 00HEMOB TEOMETPUUECKUX PUTYD;

7. YMeHue NPUMEHSITh W3YUYEHHBIC TOHSATHS, PE3yIbTaThl, METOABI JJIs PEIICHUs 3aaad
MIPAKTUYECKOr0 XapakTepa W 3a1ad u3 CMEeXHbIX JUCHUUIUIMH C HWCIHOJIb30BAHHUEM IIPH
HEOOXOJIMOCTH CIIPABOYHBIX MATEPHAIIOB, KAJIBKYJIATOPA, KOMITBIOTEPA.

Conep:xanye Kypca

Harasinnasi reomerpusi. HarmsiiHele mpencTaBieHuss O MPOCTPAHCTBEHHBIX (UTYpax:
Ky0, mapajuienenurne, mpusMa, nupamMmuaa, map, chepa, Konyc, nuinaap. M3odpaxenue
npocTpancTBeHHBIX (uryp. Ilpumepsr cedenmii. Muororpanauku. [IpaBuibHBIC
MHOrorpaHHukHu. IIpumepsl pa3BEPTOK MHOTOTpaHHUKOB, IMJIMHApPa U KoHyca. [ToHsaTHe
00béMa; eTMHUIBI 00BEMa. O0BEM IPSAMOYTOILHOTO TIapajieNenumnena, Kyoa.

I'eomerpuuyeckne ¢purypsl. Ilpsameie u yrisl. Touka, npsmas, TocKocTb. OTPE3OK,
ayd. Yron. Buasl yrios. BepTukaibHble U CMEKHBIE YIibl. buccekrpuca yria.

[TapannenpHble U Iepecekaronecs npsamMsie. llepnenaukynsapHsie npsimeie. TeopeMbl
0 MapajyieIbHOCTU W MEPHEeHIUKYISIPHOCTH NpsMbIX. [leprneHauKkynsp U HakJIOHHas K
npsiMoii. CepeIMHHBIN NEePHEHANKYISIP K OTPE3KY.

['eomerpruueckoe MecTo TodeK. CBOWCTBA OHMCCEKTPHUCHI yria W CEPEIMHHOTO
NEPNEHIUKYISIpa K OTPE3KY.

TpeyronsHuk. Bbicota, Menuana, OucceKkTpuca, CpelHSs JUHUSA TPEYroJbHUKA.
PaBHoOenpeHHble W  PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOMCTBA W  IPU3HAKH
paBHOOEIpeHHOTO TpeyroibHuka. [Ipu3Hakum paBeHCTBa TPEyroJbHUKOB. HepaBeHCTBO
TpeyronbHuKka. COOTHOLIEHUS MEXKly CTOPOHAMHU U YIJIAMH TPEYTOJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHemHue yriel TpeyrosibHHKa. Teopema @aneca.
[Tomobue TpeyronbpuukoB. [lpusnaku momoOust TpeyrombHuKoB. Teopema Iludaropa.
CuHYyC, KOCMHYC, TAaHT'€HC, KOTAHT€HC OCTPOI0 yrja MpsSMOYIOJIBHOTO TPEYTOJbHUKA U
yrimoB or 0 po 180° mnpuBeneHne kK ocTpoMy yriy. PelieHne mHNpsMOYIroJIbHBIX
TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO. POPMYIIbI, CBSI3bIBAIOLIUE
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC OJHOTO U TOT0 € yria. Pemenue TpeyroJbHUKOB:
TeopemMa KOCMHYCOB U TEOpEMa CUHYCOB. 3aMeUyaTeIbHbIE TOUKH TPEYTrOJbHUKA.

Yersipéxyronbauk. [lapamienorpamm, ero cBOMCTBa M Npu3Haku. [IpAMOyronbHUK,
KBaapat, poMO, MX CBOMCTBA U MpU3HAKU. Tpanenwus, CpeHss JINHUS TPATCIHH.
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MHuoroyronbHuK. Bpimyknble  MHOroyroibHukd. CyMMa  yIJIOB  BBIIIYKJIOTO
MHOTOYTOJIbHUKA. [[paBUIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHocTh U Kpyr. yra, xopaa. Cekrop, cerMeHT. LleHTpanbHblil yroj, BOUCAHHBIN
yIoJjl, BEJIMYMHA BIMCAHHOIO yria. BzanMHOE pacnonokeHue NpsMONW M OKPYKHOCTH,
JBYX OKpykHOcTel. KacarenbHast U cexyias K OKpy>KHOCTH, UX CBOICTBa. Brincanusle
U ONHCaHHbIE MHOTOYrOJIbHUKUA. OKpYXHOCTh, BIHCAaHHAas B TPEYTOJIbHUK, U
OKPYXHOCTb, OIMCAaHHAasl OKOJIO TPEyroJIbHUKA. BrivcaHHbIE W ONKMCAHHBIE OKPYKHOCTH
MPaBUJIILHOTO MHOTOYTOJIbHUKA.

['eomerpuueckue mnpeoOpazoBanus. llonsartue o pasenctBe ¢uryp. Ilonstue o
JBIDKCHUU: OCEBasi W LEHTPAJIbHAs] CHMMETPUM, NApaJUICIbHBIA IIEPEHOC, IOBOPOT.
[lonsitue o mono6uu GUryp u roMOTETHH.

[TocTpoeHust ¢ MOMONIBI0 MUPKYJIS U JUHEHKU. OCHOBHBIE 3aJ]a4l Ha MOCTPOECHUE:!
JIeJIEHUE OTpe3Ka IIoMojaM; IIOCTPOEHHUE YIJIa, PABHOTO JAaHHOMY; IOCTPOEHUE
TPEYroJIbHUKA IO TPEM CTOPOHAM; IMOCTPOEHUE MEPIEHANKYIIAPA K MPAMOM; MOCTPOEHUE
OUCCEKTPUCHI yIIIa; AeJIeHHEe OTpe3Ka Ha 7 PaBHBIX YacTel.

Pemenue 3amay Ha BBIYMCIICHUE, JOKA3aTEIbCTBO U MOCTPOCHUE C HUCIIOJIb30BAHUEM
CBOICTB U3Y4YEHHBIX (PUTYp.

H3mepenue reomerpuyecKux BeJu4YMH. J[mmHa orpeska. PaccTosHME OT TOYKM 10O
npsiMoid. PaccTosiHue MexX Ty napajuieIbHbIMUA TPSIMBIMU.

[lepymeTp MHOTOYTOJIbHUKA.

JInHa OKpY>KHOCTH, YHCIIO 51; JUIMHA YT OKPYKHOCTH.

['pagycHass Mepa yria, COOTBETCTBUE MEXAY BEJIMYMHOM LIEHTPAIbHOIO YIJIa U
JUTMHOM TyTH OKPYHOCTH.

[TonsiTrie mmomaay wiockux ¢uryp. PaBHOcOCTaBlIEHHbIE U PABHOBEIUKHUE (DUTYPBHI.
[Inomanes npsmoyronbHUKa. [lnomaan mapamienorpaMMa, TPEyroJbHUKAa W TPANCLHH.
[Tnomane MHOrOyroiasHuka. Ilnomans kpyra u miomans cekropa. COOTHOIIEHHE MEXKIY
TJIOMIAJISIMHE TTOJIOOHBIX (DUTYD.

Pemenne 3aay Ha BBIYMCIIEHME WU JOKA3aTEJIbCTBO C HUCIOJIb30BAHUEM H3YYEHHBIX
dbopmyL.

Koopaunarel. YpaBHenue npsmou. Koopaunatel cepenuubl otpe3ka. Dopmyiia
pacCTOSTHUS MEXKIY ABYMsI TOUKAMH IUIOCKOCTH. Y PABHEHUE OKPY>KHOCTH.

BexTopsl. /n1Ha (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KonnmuHeapHbie BEKTOPBI.
KoopaunaTtel BeKTOpa. YMHOXKEHHE BEKTOpPA Ha YMCIO, CYMMa BEKTOPOB, Pa3jIOKEHUE
BEKTOpA 110 ABYM HEKOJJIMHEAPHBIM BeKTOpaM. CKaJsIpHOE NPOU3BEIEHUE BEKTOPOB.

TeopeTuko-MHOKEeCTBEHHbIC NMOHATHS. MHOXECTBO, IEMEHT MHOXKECTBA. 3aJaHUE
MHOKECTB IIEPEYUCIICHUEM JJIEMEHTOB, XapaKTePUCTUYECKUM CBOMCTBOM.
[MoagmuOXecTBO. OOBETMHEHNE U TIEPECEUCHNE MHOMKECTB.

JueMeHTbl JOrMKUA. OrmnpeneneHue. AKCHOMBI W TeopeMbl. JlokazarenbcTBo.
JlokazaTensCTBO OT MPOTUBHOTO. Teopema, oOpatHas naHHou. [IpumMep U KOHTpIpHUMED.

[TonaTHE O PaBHOCWIBHOCTH, CIEIOBaHHH, YHOTPEOJICHUE JTOTHUECKUX CBS30K ecu

.ery MO ..., 8 MOM U MOJILKO 8 MOM ClyYae, ""TOTUUECKUE CBA3KH U, UTU.

I'eomeTpusi B ncropuyeckom pazputum. OT 3emiiemepusi k reomerpud. [ludarop u
ero mkosa. Panec. Apxumen. [loctpoeHue npaBUIbHBIX MHOTOYTOJBHUKOB. TpuceKkius
yrina. KBagpatypa kpyra. Y aBoenue kyoa. ctopus umncna k. 3omoroe ceuenue. «Hauamay
EBxmuna. JI. Diinep. H. U. Jlo6aueBckumii. MicTopus maToro nocrynara.

N300peTeHne MeToAa KOOPAMHAT, TO3BOJISIIOIIETO MEPEBOAUTh T'€OMETPUYECKUE
00bekThl Ha s3bIKk anreOpbl. P. Jlekapr u Il. @epma. Ilpumepsl pa3inyHBIX CHCTEM
KOOPJHMHAT HA INIOCKOCTH.
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IVIAHUPYEMBIE PE3YJIbTATBI U3YYEHUSA KYPCA TEOMETPUU B 7—9
KJIACCAX

Harasignasi reomerpus
BBINyCKHUK HAYYHTCH:

1) pacrio3HaBaTh Ha YepTEKaxX, PUCYHKAX, MOJENSIX U B OKPYXKAIOLIEM MHUPE IJIOCKUE U
IPOCTPAHCTBEHHBIE TEOMETPUUECKHE PUTYPBHI;
2) pacmno3HaBaTh pa3BepTKH KyOa, MPSMOYTOJBHOTO Mapajieienunena, MpaBUIbHON
NMpaMU/bl, IWJIWHIpA U KOHYCa;

3) onpenenars 1o JMHEHMHBIM pa3MepaM pa3BEpPTKH (UTYphl JUHEIHBbIE pa3Mepbl caMoil
¢urypsl 1 Ha000pOT;
4) BBIYUCIIATH 00bEM MPSMOYTOJILHOTO MapasuieNienumnesa;
BBINyCKHUK MOJYYHT BO3MOKHOCTh:

5) BBIUUCIATH 00BbEMBI MPOCTPAHCTBEHHBIX I'€OMETPUYECKUX (DUTYp, COCTABICHHBIX HUX
MPSIMOYTOJIbHBIX MapajlieNIeUIe10B;

6) yriiyOuTh ¥ pa3BUTh NPEJCTABICHHS O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYypaX;
7) IPUMEHSTH MOHSATUE PA3BEPTKU JJIs1 BHIIIOJHEHUS TPAKTUYECKUX PACUETOB.
I'eomeTrpuueckue purypsi
BbINTyCKHUK HAY4YHTCH:

1) monp30BaThCA SA3BIKOM T€OMETPUM AJISI OMUCAHUSA MPEIMETOB OKPYKAIOUIErO0 MUpA U
UX B3aUMHOTO PaCIOJIOKEHUS;
2) pacnio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX TeOMETpUUYECKUEe PUTYPHI U UX
KoH(pUTypamuu;

3) HaxoUTh 3HAYEHMS JJIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U UX OTHOIICHHUS, TPAJYCHYIO
Mepy YIJIOB OT 0° o 180°, MIPUMEHSIST ONPEIEIICHHsI, CBOMCTBA U MPU3HAKK PUTYP U HX
JJIEMEHTOB, OTHOWIeHUs ¢Quryp (paBeHCTBO, Mox0o0MEe, CHUMMETPUH, TOBOPOTA,
napa’siebHbIN MePeHoc);
4) omnepupoBaThb € HAYaJbHBIMU TOHATUSMU TPUTOHOMETPUM U  BBINOJHATH
3JIEMEHTapHbIE ONepaluy Hajl QYHKIUSIMH YTJIOB;
5) pemath 3amaud Ha JI0OKA3aTENbCTBO, OMHMPAsACh HAa H3YUYCHHbIE CBOMCTBa (uryp u
OTHOUIICHUI MEXy HUMU U IPUMEHSISI U3YUYE€HHbIE METOIbl JOKA3aTEIbCTB;
6) pewaTh HECIOXHBIE 3aJayd Ha I[OCTPOEHHE, MPUMEHSS OCHOBHbBIE aJIrOPUTMBbI
MOCTPOEHMSI C TOMOILBIO LIUPKYJIS U JINHEHKH;
7) pemiath OpoCTENIlIe MIAHUMETPUUYECKHE 3a]]a4l B TPOCTPAHCTRE.
BbIyCKHUK MOJYYUT BO3MOKHOCT!

8) OBIAZETh METOJAMH PELIEHUS 3a]a4 Ha BBIYMCIEHUS U J0KA3aTENIbCTBA: METOAOM OT
OPOTHBHOTO, METOJOM TMoJa00us, MEeTOJOM Tmepedopa BapHAaHTOB H  METOJOM
reOMETPUUECKHX MECT TOYEK;
9) npruoOpecTu ONBIT MPUMEHEHUS ATreOPandecKoro U TPUrOHOMETPUUECKOTO armapara
Y UJIeW JIBUKEHUS IPU PEIIEHUH F€OMETPUUECKHUX 3a/1ay;

10) oBmameTh TPAIUIMOHHOM CXEMOW pElIeHUs 3aJady Ha IOCTPOCHHUE C MOMOIIbIO
LHUPKYJIS U JIMHEWKU: aHaJIU3, TOCTPOEHUE, I0Ka3aTeNIbCTBO U HCCIIEOBAHMUE;

11) HayuuThCs pemaTh 3a7a4u Ha MOCTPOEHUE METOJOM F€OMETPUUYECKOTO MECTA TOUEK
1 METOJI0OM MOI00M;

12) npuoOpecTH ONbIT UCCIIEOBAaHUS CBOWCTB IUIAHUMETPUYECKUX (PUTYyp C MOMOIIBIO
KOMIIBIOTEPHBIX TPOrPAMM;

13) mnpuoOpecTn ONBIT BBHIIONHEHHS TPOEKTOB 1O TeMaMm: «['‘eomerpuueckue
npeoOpa3oBaHus Ha TIOCKOCTHY, «IlocTpoeHne oTpe3koB Mo hopMyIiey.
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HN3mepenne reomeTpuyecKUX BeJIUYUH

BBINTyCKHUK HAY4YUTCSH:

1)  ucnosibp30BaTh CBOWCTBA MU3MEPCHHMS JJIUH, TUIOIIAACH W YIJIOB MPH PEHICHUH 33134
Ha HAXOXJEHUE JUIMHBI OTpe3Ka, JJIMHBI OKPYXHOCTH, IJUHBI JYTH OKpPYXHOCTH,
IpalyCHOUN MEpBI yTIa;

2) BBIYUCIIATH JUIMHBI TUHEHHBIX AJIEMEHTOB (PUTYP U UX YIJIbl, UCIIONB3Ys (HOPMYIIbI
JUIMHBI OKPYKHOCTHU U JJIMHBI IyTU OKPYKHOCTH, (DOPMYJIbI IJIOIAAEH QUryp;

3) BBIYMCIIITh IUIOLIAAM TPEYTOJIbHUKOB, MPSIMOYTOJIBHUKOB, IapajjieiorpaMMOB,
Tpaneuui, KpyroB U CEKTOPOB;

4) BBIYMCIIATH JJINHY OKPY>KHOCTH, JJIMHY IYTU OKPY’KHOCTH;

5) pemarh 3aJaud  Ha JIOKA3aTeIbCTBO C MCHOJIb30BaHUEM (OPMYN JJIUHBI
OKPYXHOCTHU U JJIMHBI IYTU OKPY>KHOCTH, (popMyI 1uiomianent puryp;

6) pemaTh MpPaKTUYECKUE 3a/laud, CBSI3aHHBIE C HAXOXIECHUEM TI'€OMETPUUYECKHX

BEJIMYMH (MCIOJIB3Ys IPU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUUECKHE CPEACTBA);
BpIyCKHUK MOJYYUT BO3MOKHOCTD:

7)  BBIYMCISTH IUIONIAU QUTYP, COCTABICHHBIX WX JIBYX WX 00JIe€ MPSMOYTOJIEHUKOB,
[1apajjieorpaMMOB, TPEYTOJIBHUKOB, Kpyra U CEKTOpa;

8) BBIUMCIATH IUIOIIAIH MHOTOYTOJILHUKOB, HCIIOJIb3YSl OTHOIICHUS PAaBHOBEIIMKOCTH U
PAaBHOCOCTaBJICHHOCTH;

9) mpHOOpECTH ONBIT IPUMEHEHHS aJITeOPandeckoro U TPUTOHOMETPHUYECKOTO arapara
Y UJIeW IBUKEHHS ITPU PENICHUH 3a]1a4 HA BBIYMCIIEHUE IUIOMAAEH MHOTOYTOJIbHUKOB.
Koopaunatsi

BrInyCKHUK HAYYHTCH:

1) BBIUMCIATH JJIUHY OTpe3Ka MO KOOPAMHATaM €ro KOHIIOB; BBIUUCIATH KOOPIWHATHI
CEpeHbI OTPE3KA;

2) UCTIONB30BaTh KOOPAUHATHBIA METOJI AJIsl U3YUYEHUS] CBOMCTB MPSAMbBIX U OKPY>KHOCTEH;
BpInyCKHUK MOJIy4YHUT BO3MOKHOCTD:

3) oBnaAeTb KOOPAWMHATHBIM METOJIOM pElIeHHs 3aJad Ha BBIYUCICHHE U
JI0KA3aTeJIbCTBO;

4) mpuoOpEeCTH OMBIT UCTIOIB30BAHUS KOMIBIOTEPHBIX MPOTPAMM ISl aHAJIM3a YACTHBIX
CJIy4aeB B3aUMHOI'0 PACTIOJI0KEHUS OKPYKHOCTEU U MPSMBIX;

5) mpuoOpecTH OMBIT BHINOTHEHUS MPOEKTOB Ha TeMy «[IpuMeHeHHEe KOOpAMHATHOTO
METO/1a MPU PELLICHUH 3a/1a4 Ha BBIYMCIICHHUE U JI0KA3aTEIbCTBOY.

BekTopsl

BrInyCcKHUK HAY4YHTCSH:

1) onepupoBaTh ¢ BEKTOpaMU: HAXOJUTh CYMMY M Pa3HOCTb JIByX BEKTOPOB, 3aJJaHHBIX
F€OMETPUYECKH, HAXOAUTh BEKTOP, PABHBIM MPOU3BEACHUIO 3aJlaHHOTO BEKTOpa Ha
YUCJIO;

2) HaxoAWTh JJIA BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMU: JJIMHY BEKTOpa, KOOPJIWHATHI
CyMMBl U Pa3HOCTH ABYX U 0oJiee BEKTOPOB, KOOPIMHATHI MPOU3BEICHUS BEKTOpa Ha
YHCII0, TPUMEHSS TPU HEOOXOJUMOCTH COYETATENbHBIM, IEePEMECTUTEIbHBIN |
pacnpenenuTeNbHbIN 3aKOHBI;

3) BBIUMCIIATH CKaJISIPHOE MPOU3BEICHHE BEKTOPOB, HAXOJUTh YroJ MEX]Y BEKTOpamu,
YCTaHABJIMBATh MEPIEHAUKYISIPHOCTD MPSIMBbIX.

BhINyCKHUK MOJYYUT BO3MOKHOCTh:

4) oBnageTh BEKTOPHBIM METOJOM JJisi pelIeHHs 3ajJad Ha BbIUKCICHUE U
JI0Ka3aTeIbCTBO;
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5) nmproOpecTr OMBIT BHIIIOJIHEHUS TPOEKTOB HA TeMy «[IpruMeHneHne BEeKTOpHOTO MeTO1a
IIPU PELICHUH 3a7a4 Ha BBIUYUCICHUE U JOKA3aTECIbCTBO.

Cooepicanue Kypca ceomempuu 6 7-9 Knaccax
BekTOopbl 1 KOOPAMHATHI HA MJIOCKOCTH
BekTopsl
[TonsiTue  BekTOopa, JAEMCTBUS  HaJ  BEKTOpPaMH, UCIOJb30BAHHE  BEKTOPOB B
busuke, pasnodceHue 6eKmMopa Ha coOCMagAwWue, CKalIApHoe npouzeedeHue.
Koopannartsl
OCHOBHBIE  TOHATHSL, KOOPOUHAMBL ~ 8EKMOPA,  PACCMOSAHUE — MeHCOY  MOUYKAMU.
Koopounamul cepeounsvt ompesxa. ¥Ypasuenus gueyp.
Ilpumenenue exkmopog u KOOpOUHam Ol peuleHuss NPOCMeUUUx 2eoMempuyecKux
3a0adu.
HUcropust matemaTtuku. ['eomeTrpuueckue Gpurypsl
@urypsl B reoMeTpUM U B OKpYKaloleM Mupe
['eomerpuueckas purypa. @opMupoBaHue MpeACTaBICHUN O METAPEIMETHOM MMOHSTUU
«purypay.
Touka, TUHUS, OTPE3OK, IpsMasi, Ty4, JOMaHas, IMI0CKOCTh, YroJl, OMCCeKTpHUca yria U ee
CBOMCTBA, BU/Ibl YTJIOB, MHOTOYTOJIbHUKH, KPYT.
OceBas cummeTpus reomerpuueckux ¢uryp. LlenTpanpHas cuMMeTpUs T€OMETPUUECKHUX
duryp.
MHoroyrojbHUKH
MHOroyrojibHHMK, €ro »>JIEMEHTbl M €ro CBOHCTBAa. Pacno3HaBaHue HEKOTOPBIX
MHOTOYT'OJIbHUKOB. Boinykivie — u  HeBbinykiavle  MHO20y2olbHuku.  IlpaBUiIbHBIE
MHOTOYT'OJIbHUKH.
Tpeyronbnuku. Bpicota, Meauana, OuccekTpuca, CpeaHss JUHHUS TPEYTOJbHUKA.
PaBHOOEIpEeHHBIN TPEYroJbHUK, €ro CBOWCTBA © TPU3HAKU. PaBHOCTOpPOHHUM
TPEYroNbHUK. IIpAMOYronbHBIM, OCTPOYTOJBHBINA, TYHNOYTOJIBHBIM TPEYrOJbHUKH.
Buemnue yriel TpeyroiapsHuka. HepaBeHCTBO TpeyroiapHHKA.
UYertpipexyronbauku. [lapamnenorpamm, poMO, NPsSMOYTOJbHUK, KBaJapaT, Tpareiws,
paBHOOenpeHHass Tpamenus. CBOWCTBA W MNpPU3HAKK MapaiesorpamMma, pomoa,
NpsIMOYTOJIbHUKA, KBaJIpaTa.
OKpYyKHOCTB, KPyT
OKpyXHOCTb, KpPYI, MX D3JIEMEHTbl U CBOICTBA; LIEHTPAJIbHbIE M BIHUCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKPYXKHOCTH, UX ceoticmeéd. BIHCaHHbIE W ONUCAHHbBIC
OKPYKHOCTH ISl TPEYT'OJIBHUKOB, Yemblpexy20ibHUKOS, NPAGUTIbHIX MHO20)201bHUKOE.
I'eomeTpuyeckne purypsl B npocTpancTBe (00beMHbIE TeJ1a)
Mmnozoepannux u eco snemenmol. Haszeanus mno2oepannukos ¢ pasHvimM NOA0NCEHUEM U
Koauyecmeom epawedu. llepBuduHble NpPENCTABICHUS O NUpaMUIE, MapajuleNenuIene,
npusme, cdepe, mape, IMHAPE, KOHYCEe, UX IeMEHTaX U MPOCTEHIIINX CBOUCTBAX.
OTHOmIEHUs
PaBencrBO (puryp
CBoiicTBa paBHBIX TPEYTrOAbHUKOB. [[pU3HAKK paBEeHCTBA TPEYTOJILHUKOB.
ITapajieJbHOCTH NPAMBIX
[Ipu3Hakn W CBOWCTBAa  MapajuIeNIbHBIX  MNPSAMBIX. AKCuoma  napaiieibHocmu
Eexnuoa. Teopema Daneca.
IlepnenaukyJsipHbIe IPSIMbIe
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[Tpsimoii  yron. Ilepnenpukynsp k npsmoid. Haxnonnas, npoekuus. CepeauHHbIN
NEPIEeHIUKYISP K 0Tpe3Ky. Ceolicmea u npusHaKu nepneHOUKyIApHOCHU.

Ilooooue

Ilponopyuonanvnvie ompesxu, nooobue ¢ueyp. I[looobnvie mpeyeonvruxu. Illpusnaxu
noooobus.

B3aumHoe pacnosioxkeHue NpsMon U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

N3mepeHus u BIYUCICHUS

Beanunnbi

[lonsitue Benuuuubl. [nuna. W3MepeHue mHbl. EAWMHUIB W3MEPEHUS JIMHBIL.
Bennuuna yrma. ['pagycHas mepa yria.

[TonsiTe o mIomanM IUIOCKOM (UIYypel W ee cBoicTBax. M3mepenue momanei.
Enunuiel n3mMepeHust iomaim.

[IpencraBnenue 06 odbeMe u ero cpoiicTBax. M3mepenue oObeMa. EnquHuiel uamMmepeHus
00BEMOB.

N3mepennsi 1 BbIYHCIEHUSA

NHCTpyMEHTHI JUIsl U3MEPEHUN U MOCTPOCHUI; U3MEPEHUE U BBIUUCICHUE YIJIOB, JJINH
(paccrosiumii), 1ulomaned. TpuroHomerpuueckue (QyHKIMM OCTpPOro yria B
IpsIMOYTOJIbHOM TpeyronbHuke Tpuconomempuueckue @dyHkyuu mynozo
yena. BelunucneHue 3J1eMEHTOB TPEYTOJIbHUKOB C UCIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX
cootHomieHui. Dopmynbl WIOMAAN TPEYroJIbHUKA, MapaijieiorpaMMa M €ro 4acTHBIX
BUJOB, (hOpMYJbl IJIMHBI OKPYKHOCTH M Iuiomiaau Kpyra. CpaBHEHHE M BBIYHMCIICHUE
mwiomaneit. Teopema [Tudaropa. Teopema cunycos. Teopema xocunycos.

Paccrosinus

Paccrostnne mexny Toukamu. PacctosiHue OT TOUKM 10 TpsMOW. Paccmosanue medxcoy
Queypamu.

I'eomeTpuuyeckue nocTrpoeHust

['eomeTpryeckre TOCTPOSHUS JUIsl MJUTIOCTPAIIMK CBOMCTB reOMETPUYECKUX QUryp.
NHCTpymMEHTBI I TOCTPOEHWW: LUPKYJIb, JIMHEWKA, YronbHUK. /Ipocmetiwue
NOCMPOeHUs. YUPKYIeM U JIUHEUKOU: NOCmpoeHue OUCCeKMPUCHL Veld, NepneHOUKYIAPa K
NpAMOlL, yena, pagHo20 OGHHOM),

Ilocmpoenue mpey2onbHuKo8 no mpem CmopoHam, 08yM CIMOPOHAM U YTy MeHcOy HUMU,
CMOpOHe U 08YM NPUNEHCAWUM K Hell YeIaM.

enenue ompesxa 6 0aHHOM OMHOULEHUU.

I'eomeTpuyeckne npeodpa3oBaHus

IIpeodpa3oBanus

[lonsatue  mpeoOpazoBanms. [IpencraBienne 0  MeTampeIMETHOM  IMOHSTHU
«peobpazoBanue». [looobue.

JABrxeHus1

OceBas M LEHTpaJibHAasi CUMMETpPHsI, TOBOPOT W MapasienabHblii nepenoc. KomOunanuu
JIIBIOKECHUH Ha TUIOCKOCTH M UX CBOMCTBA.

BoO3HMKHOBEHME MaTeMaTHMKM KakK HayKH, d3Tanbl ee pa3BuUTHs. OCHOBHBIE pa3/eiibl
MaTeMaTHKU. Bbliaromuecs MaTeMaTUKK U UX BKJIaJ B pa3BUTHE HAYKU.

beckOHEUHOCTh MHOKECTBA MPOCTHIX yncen. Yuncna u JUIMHBL OTPE3KOB. PanuoHanbHble
yucia. [TorpebHocTs B npparnumonanbubix yncnax. [lkona [udgaropa

3apoxaeHue anreOpel B Heapax apudmeruku. An-Xopesmu. Poxxnenne OyKBEeHHOMH
cumBodiuku. [1. ®epma, @. Buer, P. Jlexkapt. McTopus Bompoca o HaxoxaeHUU (HopMys
KOpHEW anreOpandeckux ypaBHEHMI cremneHel, Oonpmux uetslpex. H. Tapranes, k.
Kapnano, H.X. AGens, O. 'anya.
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[TosiBneHne MeToAa KOOPAMHAT, MO3BOJISIONIETO MEPEBOJUTh T€OMETPUUECKUE OOBEKTHI
Ha s3bIk anreOpel. [losBienne rpadukoB ¢ynkumid. P. Jlexapt, I1. depma. [Ipumepsr
PA3JIMYHBIX CHCTEM KOOPJIUHAT.

3amaua Jleonapno Iluzanckoro (®GuboHauun) o kponukax, yucia Oubonayuu. 3agava o
naxmMaTHoOM 1ocke. CXOIMMOCTh F€OMETPUUECKOIN IPOrPECCUM.

HcToku Teopuu BEpOATHOCTEM: CTPaxoBoe 1o, azapTHbie urpel. [1. depma, b.I1ackains,
S1. bepnymnu, A.H.Konmoropos.

Ot 3emnenenust k reomerpun. [ludarop m ero mkomna. Panec, Apxumen. [lnaton u
Apucrorens. IlocTpoeHune mnpaBWIBHBIX MHOTOYIOJIBHUKOB. TpUCCEKIMs  yrJa.
KBagparypa kpyra. YnBoenue kyOa. Mcrtopust uucna m. 3onoroe ceuenue. «Hauama»
Esximmpna. JI Diinep, H.1.Jlo6aueBckuii. MicTopus nsiToro mocrynara.

['eomeTpus u UCKYCCTBO. I'eoMeTpruyecKre 3aKOHOMEPHOCTH OKPYKAIOLIETO MUPA.
ActpoHomusi U reomeTpus. UTo M Kak y3Hanu AHakcarop, JpatocdeH u Apucrtapx o
pasmepax Jlynsl, 3emuum u Connua. PaccrossHua ot 3emumm 1o Jlywslr m ConHna.
N3mepenue paccrosgaus ot 3emiu 1o Mapca.

Ponb poccuiickux ydeHblx B pa3Butuu matemaruku: JI. Ditnep. H.U. JloGaueBckuid,
[1.JI.YeObmues, C. KoBanesckas, A.H. Koamoropos.

Maremaruka B pazsutuu Poccun: Iletp I, mkosia MareMaTndeckux ¥ HaBUTALKAX HayK,
pasButue poccuiickoro ¢mora, A.H. KpsutoB. Kocmuueckas mporpamma m M.B.
Kennpr.
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